A transposon, Tn733, encoding the gentamicin acetyltransferase AAC(3) was found on two gentamicin R plasmids of IncW at Hammersmith Hospital. TransposonTn733 has a molecular mass of 5.8 megadaltons and gives a characteristic 2.4 megadalton fragment on digestion with EcoRI. The appearance of gentamicin resistance on a transposon will increase the chances of spread of this gene.
A transposon, Tn733, encoding the gentamicin acetyltransferase AAC(3) was found on two gentamicin R plasmids of IncW at Hammersmith Hospital. TransposonTn733 has a molecular mass of 5.8 megadaltons and gives a characteristic 2.4 megadalton fragment on digestion with EcoRI. The appearance of gentamicin resistance on a transposon will increase the chances of spread of this gene.
I N T R O D U C T I O N
A previous paper (Datta et al., 1980) describes the plasmids conferring resistance to gentamicin, tobramycin and trimethoprim in bacteria collected during a 5-month period in 1977 at Hammersmith Hospital. During this study gentamicin resistance was found to be determined by plasmids of three groups -IncC, IncFII and IncW. Although transposition of gentamicin resistance was not shown, it was proposed that this may have been the means of evolution of the gentamicin R plasmids of IncW which determined aminoglycoside acetyltransferase, AAC(3). Subsequent work, described here, showed that the IncW plasmids pHH1302 and pHH1307 do carry a gentamicin resistance transposon of molecular mass 5.8 megadaltons (Md). Table 1 .
METHODS

Bacteria andplasmids are described in
Growth media and testing of antibiotic sensitivities were as described by Datta et al. (1980) . Single c0Zon.v lysntes were as described by Eckhardt (1978) using 0.7 % (w/v) agarose gels.
Extraction ofplasmid DNA and restriction enzyme analysis was as described by Datta et al. (1979) . Restriction enzymes were from Miles Laboratories.
RESULTS A N D D I S C U S S I O N
The plasmid pHH1307 was transferred to the Escherichia coli K12 r e d strain PB1455.
Another IncW plasmid, R389a, was transferred to PB 1455(pHH 1307) by conjugation and from the resulting strain we selected for transfer of gentamicin resistance to strain J62-2. All of the gentamicin-resistant transconjugants obtained were screened for the other resistance markers of pHH 1307 and R389a.
Transconjugants which had the resistances of plasmid R389a plus gentamicin resistance were examined by the single colony lysate method of Eckhardt (1978) . These transconjugants carried plasmids in which the gentamicin resistance was apparently transposed from pHH1307 to R389a. Plasmid R389a has a molecular mass of 58 Md; transposition of DNA was run on a 0.7 % agarose horizontal gel of dimension 15 x 15 x 0.4 cm for 3 h at a constant voltage of 150 V. In (b) the gel was run for a further 4 h to separate the high molecular weight bands. Gels were calibrated using the known molecular weights of the R1 EcoRI fragments (Blohm & Goebel, 1978) .
gentamicin resistance to R389a gave plasmids of 64Md showing that the transposed sequence was 6 Md. This transposon from pHH1307 was designated Tn733. Using strain PB1455(pHH1307 and R389a) we also selected for transfer of gentamicin resistance to another r e d strain, PB 1474. Transconjugants which had the resistances of R389a plus gentamicin resistance were also shown to have a 64 Md plasmid. In both analyses, digested DNA was run on a 0.7 % agarose horizontal gel of dimension 15 x 15 x 0.4 cm for 3 h at a constant voltage of 150 V.
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Purified plasmid DNA from R389a and one example of R389a:Tn733 was digested with the restriction enzyme EcoRI. Digestion fragments were separated on a 0.7 % agarose slab gel (Fig. 1, Table 2 ). A comparison of the fragments from R389a and R389a:Tn733 shows that Tn733 has inserted into the 24.1 Md EcoRI fragment of R389a since this is absent from the R389a:Tn733 digest. There are three new EcoRI fragments in R389a:Tn733, having molecular masses of 16-0, 11.5 and 2.4 Md, indicating that Tn733 contains two EcoRI sites.
A summation of fragment masses shows the insertion of Tn733 into R389a to have resulted in an increase of 5.8 Md. This compares well with the figure obtained from the single colony lysates.
Transposon Tn733 does not insert at a unique site on R389a. Figure 2(a) , track 4 shows an insertion into the 24-1 Md EcoRI fragment of R389a resulting in new EcoRI fragments having molecular masses of 4.6, 2.4 and 23 Md. The 2.4 Md EcoRI fragment is present in all the restriction enzyme digestions of the different Tn733 insertions into R389a. This characteristic fragment may aid us in the identification of the transposon in other plasmids of our collection. Using similar methods to those described above, we have also shown transposition of gentamicin resistance from pHH 1302-1, a trimethoprim-sensitive variant of pHH1302, another of the IncW plasmids found during our survey (Datta et al., 1980) . It was transposed to plasmid R388, resulting in a molecular mass increase of 6 Md, and was designated Tn734. The results of EcoRI digestion of R388 and R388:Tn734 show that Tn734 contains a 2.4 Md EcoRI fragment as seen with Tn733 (Fig, 2b) . We infer that Tn733 and Tn734 are examples of the same transposon, acquired by our IncW plasmids. We intend to map this transposon further by restriction enzyme analysis and to make a 32P DNA 'probe' of a transposon fragment not containing the gene encoding the gentamicininactivating enzyme. Using such a 'probe' we hope to use the methods of Southern blotting (Southern, 1975) and DNA-DNA hybridization to look for this sequence in our other IncW gentamicin R plasmids. Rubens et al. (1979a, b) have reported the identification of transposons conferring resistance to gentamicin and/or tobramycin as well as to unrelated antibiotics. These transposons, like Tn733, encoded AAC(3). A transposon encoding the gentamicin/tobramycin adenylylating enzyme ANT(2") has also been described .
Transposons increase the chances of spread of resistance genes and it will be interesting to learn how widespread are these gentamicin R transposons among bacteria and their plasmids.
